Hydrodynamic radius ladders of proteins.
We introduce hydrodynamic radius ladders of proteins as a new tool to isolate and measure the role of hydrodynamic size on transport properties of proteins. Radius ladders are collections of derivatives of a protein that differ incrementally in number of polyethylene glycol (PEG) chains grafted to their surface. The addition of these chains causes the hydrodynamic size of the protein to increase. Capillary electrophoresis (CE) separates these derivatives into individual peaks or "rungs" of a ladder composed of proteins that have the same number of PEG chains, and provides a way to measure the values of hydrodynamic radius of proteins that constitute the rungs of the ladder. We demonstrate the utility of this approach by measuring the partitioning of radius ladders into polymer hydrogels. The combination of radius ladders and CE produces a large amount of internally consistent data on hydrodynamic size. This technique will have applicability to the study of the role of hydrodynamic size on transport.